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 Fig. S1. For the individual models, ensemble mean soil moisture balance (PDSI, 
SM-  30cm, and SM-2m) for 2050–2099: ACCESS1.0, ACCESS1.3, BCC-
CSM1.1, and  CanESM2. 
 Fig. S2. Same as fig. S1, but for CCSM4, CESM1-BGC, CESM-CAM5, and 
CNRM-CM5.  
Fig. S3. Same as fig. S1, but for GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, 
and GISS-E2-R. 
Fig. S4. Same as fig. S1, but for INMCM4.0,MIROC-ESM, MIROC-ESM-
CHEM, NorESM1-M, and NorESM1-ME models. 
Fig. S5. Same as Fig. 1, but for the RCP 4.5 scenario. 
Fig. S6. Regional average moisture balance time series (historical + RCP 8.5) 
from the first ensemble member of each model over the Central Plains. 
Fig. S7. Same as fig. S6, but for the Southwest. 
Fig. S8. Pearson’s correlation coefficients for three time intervals from the models 
over the Central Plains: PDSI versus SM-30cm, PDSI versus SM-2m, and SM-
30cm versus SM-2m. 
Fig. S9. Same as fig. S8, but for the Southwest. 
Fig. S10. Same as Fig. 2, but for the RCP 4.5 scenario. 
Fig. S11. Same as Fig. 3, but for the RCP 4.5 scenario. 
Fig. S12. Same as Fig.4, but for the RCP 4.5 scenario. 
Fig. S13. Same as Fig. 5, but for the RCP 4.5 scenario. 
Table S1. Continuous model ensembles from the CMIP5 experiments (1850–
2099, historical + RCP8.5 scenario) used in this analysis, including the modeling 
center or group that supplied the output, the number of ensemble members, and 
the approximate spatial resolution. 
Table S2. The number of soil layers integrated for our CMIP5 soil moisture 
metrics (SM-30cm and SM-2m), and the approximate depth of the bottom soil 
layer. 
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Table 1: Continuous model ensembles from the CMIP5 experiments (1850–2099, his-
torical+RCP8.5 scenario) used in this analysis, including the modeling center or group
that supplied the output, the number of ensemble members, and the approximate spatial
resolution. Models indicated with ** also had the necessary diagnostics to complete the
calculations for the RCP 4.5 scenario.
Model Modeling Center (or Group) # Runs Lat/Lon Resolution
ACCESS1.0** CSIRO-BOMa 1 1.25ox1.875o
ACCESS1.3 CSIRO-BOMa 1 1.25ox1.875o
BCC-CSM1.1** BCCb 1 2.8ox2.8o
CanESM2** CCCMAc 5 2.8ox2.8o
CCSM4** NCARd 6 0.94ox1.25o
CESM1-BGC** NSF-DOE-NCARe 1 0.94ox1.25o
CESM1-CAM5** NSF-DOE-NCARe 3 0.94ox1.25o
CNRM-CM5 CNRM-CERFACSf 4 1.4ox1.4o
GFDL-CM3** NOAA GFDLg 1 2.0ox2.5o
GFDL-ESM2G** NOAA GFDLg 1 2.0ox2.5o
GFDL-ESM2M** NOAA GFDLg 1 2.0ox2.5o
GISS-E2-R** NASA GISSh 1 2.0ox2.5o
INMCM4.0** INMi 1 1.5ox2.0o
MIROC-ESM** MIROCj 1 2.8ox2.8o
MIROC-ESM-CHEM** MIROCj 1 2.8ox2.8o
NorESM1-M** NCCk 1 1.9ox2.5o
NorESM1-ME** NCCk 1 1.9ox2.5o
aCommonwealth Scientific and Industrial Research Organization (CSIRO) and Bureau of
Meteorology (BOM), Australia
bBeijing Climate Center, China Meteorological Administration
cCanadian Centre for Climate Modelling and Analysis
dNational Center for Atmospheric Research
eCommunity Earth System Model Contributors
fCentre National de Recherches Me´te´orologiques / Centre Europe´en de Recherche et
Formation Avance´e en Calcul Scientifique
gNOAA Geophysical Fluid Dynamics Laboratory
hNASA Goddard Institute for Space Studies
iInstitute for Numerical Mathematics
jJapan Agency for Marine-Earth Science and Technology, Atmosphere and Ocean




Table 2: The number of soil layers integrated for our CMIP5 soil moisture metrics (SM-
30cm and SM-2m), and the approximate depth of the bottom soil layer.
Model Layers, SM-30cm Depth, SM-30cm Layers, SM-2m Depth, SM-2m
ACCESS1.0 2 0.23 m 4 2.00 m
ACCESS1.3 4 0.44 m 6 3.16 m
BCC-CSM1.1 6 0.37 m 10 2.86 m
CanESM2 2 0.25 m 3 2.23 m
CCSM4 6 0.37 m 10 2.86 m
CESM1-BGC 6 0.37 m 10 2.86 m
CESM1-CAM5 6 0.37 m 10 2.86 m
CNRM-CM5 3 0.35 m 7 2.50 m
GFDL-CM3 7 0.35 m 14 2.40 m
GFDL-ESM2G 7 0.35 m 14 2.40 m
GFDL-ESM2M 7 0.35 m 14 2.40 m
GISS-E2-R 3 0.42 m 6 2.74 m
INMCM4.0 7 0.35 m 21 3.0 m
MIROC-ESM 3 0.63 m 5 3
MIROC-ESM-CHEM 3 0.63 m 5 3
NorESM1-M 6 0.37 m 10 2.86
NorESM1-ME 6 0.37 m 10 2.86
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Supplementary Material Figure 1: For the individual models, ensemble mean soil
moisture balance (PDSI, SM-30cm, SM-2m) for 2050–2099: ACCESS1.0, AC-
CESS1.3, BCC-CSM1.1, and CanESM2.
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Supplementary Material Figure 2: As Supplemental Figure 1, but for CCSM4,
CESM1-BGC, CESM-CAM5, and CNRM-CM5.
SupplementaryMaterial Figure 3: As Supplemental Figure 1, but for GFDL-CM3,
GFDL-ESM2G, GFDL-ESM2M, and GISS-E2-R.
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Supplementary Material Figure 4: As Supplemental Figure 1, but for INMCM4.0,
MIROC-ESM, MIROC-ESM-CHEM, NorESM1-M, and NorESM1-ME models.
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Supplementary Material Figure 5: Same as Figure 1 from the main manuscript,
but for the RCP 4.5 scenario.
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Supplementary Material Figure 6: Regional average moisture balance time se-
ries (historical+RCP 8.5) from the first ensemble member of each model over the
Central Plains.
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Supplementary Material Figure 7: Same as Supplemental Figure 6, but for the
Southwest.
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Supplementary Material Figure 8: Pearson’s correlation coefficients for three time
intervals from the models over the Central Plains: PDSI versus SM-30cm, PDSI
versus SM-2m, and SM-30cm versus SM-2m.
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Supplementary Material Figure 9: Same as Supplemental Figure 8, but for the
Southwest.
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Supplementary Material Figure 10: Same as Figure 2 from the main manuscript,
but for the RCP 4.5 scenario.
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Supplementary Material Figure 11: Same as Figure 3 from the main manuscript,
but for the RCP 4.5 scenario.
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Supplementary Material Figure 12: Same as Figure 4 from the main manuscript,
but for the RCP 4.5 scenario.
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Supplementary Material Figure 13: Same as Figure 5 from the main manuscript,
but for the RCP 4.5 scenario.
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